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RTD Physics 30 % RTD EXAM PREP Unit 3 Review - Solutions
UNIT 3 REVIEW #1: EMR

1.

Wave{ll::gr:; Microwave! Infrared Visible Ultraviolet X-ray Gamma Ray
103 102 105 5x106 108 1010 10712

About theM/\/\/\/\/VV\/\NWUm

‘hm@.é‘% o8

L
Buildings Humans HoneyBee Pinpoint Protozoans  Molecules Atoms  Atomic Nuclei

Frequency
(Hz)
104 108 1012 1015 1016 1018 1020
So, in order of increasing frequency:
Radio Microwave Infrared Visible Ultraviolet X-Rays
pd ﬂ ~
Height A -
(cm) 14
81 _
Distance
(um)
— 1 4 —+

8
v=[4 f=2=" = —3'00X10_6m/s = 1111 x 10" Hz
A A 27x10" m
f=l r=1 - ;13 = 9.0x10"s
T f 1.111x10" Hz
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3. Since the radar travels there and back (i.e. 2D) in
6.20 ps at the speed of light,

v:i c:2—D ct=2D D
t t
r-.
8 - My 31.0°
poct _ (3:00x10°m/s)620x10s) _ oo fgk
2 2
Then, sin@z% h=Dsin@ = (930m)sin31.0° = 479 m
5
g, OOy easaay, reto 1 susasx107s
60 s £ 1833.33Hz

The light travels there and back (i.e. 2D) in the time it takes for 1/8 of a revolution.
Thus,

2D
=4 =2 y=16D vt=16D
t AT t
8 4
D:r_é _ (27x10 m/s2(2.4545x10 s) _ 02045 m = 92 km

5. a) When the light enters a more
dense medium, it bends towards
the normal.

b) When the light reflects off the mirror,
the reflected ray is symmetrical. Then,
the angles in a triangle add up to 180°.

Finally,
in 6, : .
SO n,sin@, =n,sin6,
sinf, n,
sind, = sinf, _ (1)sin41°

n, 1.6

0, =sin'(0.41) = 24°
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6. Ifitis a critical angle:
- the ray is moving from slow to fast (i.e. gel to air)
- the angle of refraction is 90°

Gel !
. n i
2y SO_1 n,siné, = n, sin 6, : >
sinf, n, N L 6=o0°
. . no ir :
, :n2§1n02 _ (l)'sm90 166 p 1 :
sin 6, sin37°
.00x10°
b) n =S y =& = 3000 mIs Y g054 6 10% mis
v, n, 1.66164
.54 _
y=2 = @o0Am 995107
t v 1.8054x10°m/s
7. a) n="< y="< Voc—
\% n n

Speed and index of refraction have an inverse relationship. Thus, if the index of refraction
increases, then the speed decreases. It is going from fast to slow.

b) Frequency never changes once it leaves the source vibration.
Thus, frequency remains the same.

c) v=fA A=— Aoy (since frequency remains constant)

f

Wavelength has a direct relationship with speed. Thus, if the speed decreases,
then the wavelength decreases as well.

8. a) f=+24 cm (converging mirror: real focus) ; d,=+35cm (real) ; d;?

LI L I Y &

dd f d [ d 24 35

d,=—— = 476 cm (real)

b) Since the image distance is positive, the image is real.
Real images are always inverted.
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RTD Physics 30
9. a) h,=+72cm (upright) ; d,=+50 cm (real)
R=2f f= g =— 3020m = —15 cm (diverging mirror: virtual focus)
11t RIS U U NS B
d, d, f d, [ d, -15 50
== ! = —11.538 cm (virtual image)
0.08667
ho_ d; h,- _ hyd, _ (72)(-11.538) _ H17cm (upright)
h d d, 50

b) Since the distance to the image is negative, the image is virtual.
Virtual images are always upright.

10. h;=+22 cm (upright, since virtual) ; d;=-10cm (virtual)

R 60crm = +30 cm (converging mirror: real focus)

R=2 ==+
f f 5
RPN 111 L_(Lj = 0.13333
d, d f d [ d 30 (10

1
= = +7.5 cm (real)
0.13333
ﬂz_i hd, =—hd. ha:hido
ho do _di

_@2)75) s em = 417 em (upright)
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11. f=-32 cm (diverging lens: virtual focus)

12.

Mag = +0.50 = +% (upright, since virtual images are always upright

d, 2 d,
.. I 1 1
Sub this into —+—=—, and we have
du di f
1 11 1 N 2 1 RN
-2d, d, =32 2d, 2d, -32 2d, -32
2d, =-32 d,=-16 cm (virtual)
Finally, d,=-2d, = -2(-16cm) = +32 cm (real)

a) Microwaves have a longer wavelength (see diagram for #1).
Longer wavelengths diffract more.

b) There is more diffraction when the slit is narrow.

” H
Nearl >>>%> Signifi I)»))ﬁ’
|1 ety |74 siminean
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3.00x10%m/s

13 v=fa  A=—=S-2T0 0 T o 48387x 107 m
f f 620x10"Hz
-3
d___Lmm d =200 66667 % 10 m
1slit 150 slits 150
n=2
Thus, ﬂ:dsmﬁ nA=dsin@ sin6’=M
n d
-7
Sin‘9:(2)(4.8387><106 ) _ 0145
6.6667x10

0 =sin"(0.145) = 8.35°

14. 2=550%x10"m = 550x10'm ; d=81x10°m ; L=090m ; n=1

ﬂ:ﬂ nLA=dx x:nL/l
nL d
-7
(0.0 m)5.50x107m) _ oo

8.1x10°m

15. The angle is greater than 10°, so you cannot use ﬂ:d—;.
n
tan 6 = — 0 =tan"'(0.444) = 23.96°
27 O
di TSIl ®
) e -2
j = dsiné ni=dsing
n :‘ s‘
n =1
-9
I (1)({30><10 m) 10
sin @ sin23.96°
= L.1um

]:x— 12 cm
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16.

17.

v ¢ 3.00x10%m/s

:7:7_ T 40x102m = 4.0cm
DX A

v=fA A
Since the receiver is 12 cm away from transmitter 1, it is three wavelengths away.

Since the receiver is 18 cm away from transmitter 1, it is 4.5 wavelengths away.

If both transmitters sent out a crest, then the receiver would receive a crest from transmitter 1,
but it would receive a trough from transmitter 2.

This is destructive interference, and so, it would be a weak signal.

Wave behaviour of EMR:

refraction (from fast to slow, it bends towards the normal)
polarization

travels at 3.00 x 10® m/s (particles cannot travel this fast)
diffraction

Note:  Particles and waves can both travel through the vacuum of space.
Particles and waves both display the law of reflection.
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